Introduction
There is variety of choices how to use the pile foundations in construction. They are used in cases when the top layers of soil basics are weak and better soils deposits relatively deep [1] . The most often one can find piles of reinforced concrete, timber and steel, hollow-shell pile of concrete and reinforced concrete, replacement and drilled piles, but more rarely helical piles [2] . As to physical properties in many occasions deposit weak soils and frequently the non equal settlement of building bases is to be found what costs the deformation of the building, cracks in structures and decorations, then helical screw piles are a good way how to strengthen new and already existing basements.
The earliest known use of a helical screw pile foundation was for the support of lighthouses in tidal basins around England. An English brick maker, Alexander Mitchell, is credited with design of a "screw pile" for this purpose in 1833 [3] . Helical piles are ground anchors constructed of helical-shaped circular plates welded to steel circular or square shaft at a specified spacing. Figure 1 shows a typical configuration for a multi helix screw pile in compression [4] .
During loading, the force applied to the pile is transferred to the surrounding soil. Thus, the ultimate capacity of the pile is dependant upon the strength of the soil. Soils derive their strength and ultimate load capacity from several characteristics like the internal friction angle φ, the adhesion factor α, the volume weight γ and the undrained shear strength of the soil [6] . The depth of the screw piles setting up is limited by density of soil as well as economical and practical obstacles. The piles are screwed in the ground using either truck mounted or excavator with special rotary head and soil composition are damaged minimally [4] .
Helical piles have more than one essential advantages comparing to other piles: they can be screwed in with handy equipment, it is important in places, where one can not get close with heavy technology, for example, in basements, under the bridges etc.; the installation of a screw pile foundation is for practical purposes vibration free. These features make the screw pile foundation attractive on sites that are environmentally sensitive. Installations near existing foundations or footings generally cause no problems and they can be used repeatedly. They also have some disadvantages: load limitations because of possible carrying capacity of handle, there is a possible corrosive in unfavorable soil conditions.
There are several calculation methods of screw piles load carrying capacity: Latvian building code LBN 214-03 "Geotechnics. The basics and foundations of piles" [2] or СНиП 2.02-03-85 "Pile foundation" [8] , "A.B.CHANCE" company calculation method [4] and Canadian building engineer developed large capacity screw piles calculation methods [5, 6] . If we look at all three helical piles calculation methods, conclusions are very different and hard to compare in between themselves. 
The ultimate compression capacity of the helical screw pile according to Canadian building engineer calculation method
Methods for estimating pile ultimate capacities were proposed by  Narasimha Rao [6] for the design of screw piles in cohesive soils and  Mitsch and Clemence [5] for the design of screw piles in cohesionless soils. In the case of compressive loading, see Figure 2 , the total failure resistance can be summarized as follows, see Equation (2) : [6] .
For a cohesive soil the ultimate compression capacity of the helical screw pile using a cylindrical shearing method, see Equation (3), (4), (5), (6) , as proposed by Mooney and Narasimha [6] is: 
For a cohesionless soil the ultimate compression capacity of the helical screw pile using a cylindrical shearing method (Where H/D ≥ 5) as proposed by Mitsch and Clemence [5] is, see Equations (4), (7), (8) , (9), (10):
where 
The ultimate compression capacity of the helical screw pile according to USA "A.B.CHANCE" company method
This theory suggests that the capacity of a foundation anchor is equal to the sum of the capacities of individual helices, see Figure 3 . The helix capacity is determined by calculating the unit bearing capacity of the soil and applying it to the individual helix areas. Friction along the central shaft is not used in determining ultimate capacity. A necessary condition for this method to work is that the helices be spaced far enough apart to avoid overlapping of their stress zones [4] . The calculation apply different parameters of soil -cohesive factor of soils, the volume weight, pressure of soil, as well as area of the helix and depth to helix.
Ultimate theoretical capacity of a multi-helix foundation equals the sum of all individual helix capacities, see Equation (11). To determine the theoretical bearing capacity of each individual helix, use Equation (12) [2] . 
Behaviour analysis in different soils
The capacities of screw pile's are obtained by methodic of USA "A.B.CHANCE" company. The screw pile is examined in four different soils with capacitive plates in amount from one till six. Soils geological properties description is given in table 1. There has been observed how helical screw pile compression capacity changes into one type soils, while changing the helice's diameter. Observed screw pile is with one capacitive plate. All the plates are screwed within minimal allowable depth -according to USA "A.B.CHANCE" company's projecting guidelines it is five capacitive piles depth or not less than 1.5 meters.
To sum up all the results, see Figure 4 , we can see that the amount of plates' diameter is essential influencing the capacity of screw pile. Establish that then larger the diameter, then higher the capacity, but not in all soils at the same matter. For example, let's compare 400mm diameter plate in all four soils. The highest numbers of capacity is in soil No 3, then soil No 4, and then the rest -soil No 2 and No 1 the capacity is very similar. The difference in results between best and worst numbers of capacity in different soils is 6.5 times. Therefore there is no possible way how to determine the price of the screw pile capacity, because according to geometry -identical screw piles in different soils have different capacity [7] .
Also there has been examined how screw piles compression capacity is influenced by the depth of screwing. Screw pile is screwed in starting with the minimal deposit depth -until 2 meter depth. The minimal depth of deposit is five diameters of plate, which is 5x0.15m=0.75m. In all depths the least possible capacitive plate is examined -150mm.
As the result, the linear correlation is observed into all examined types of soil. Increasing the screwed depth, the higher capacity of screw pile will be obtained.
when plate is screwed in 0.75m depth and also when this depth is two time bigger -1.5m. The difference of capacity is two times, the same as difference of depths. In other types of soils there is similar result correlation. Therefore, capacity of plate enlarges in direct ratio with the same amount as the depth of screwing enlarges which means that when you compress screw pile with two plates of the same size, the plate that is on the bottom will carry on more than the top one. The amount of capacitive plates on screw pile influences its capacity in compression. There is limited screw pile capacity with one till six plates in soils mentioned above. The result, see Figure 5 , shows that the highest numbers of capacity with different amount of plates are in soils No 3. The maximal number of plates that has been examined is six [7] .
It has been established that amount of plates and diameters for two screw piles can be extremely varied, but give similar results. So it is vital to find economically the most suitable and rational type of helical screw pile for each and every case individually, because the prime cost of screw pile depends on the total length of screw pile and the amount of capacitive plates [7] .
Behaviour of screw pile modeled by finite element method
In Latvian building code LBN 214-03 "Geotechnics. The basics and foundations of piles" paragraph 33 there is defined that basements and foundations of piles with calculation examine for two limit states: inspection of capacity (the first limit state) and possible deformation and moving inspection (the second limit state). In practical work it has been observed that the second limit state often is the determinative.
As none of the methods mentioned above, including Latvian building code LBN 214-03 does not describe deformation of screw pile as well as not giving any calculation or evaluation principles, the finite element calculation model is developed by computer software "Lira 9.2" with what there is a clue of deformations of screw piles plates in different loading, in different soils as well as there is examined the character of screw pile deformation with specified pressure. The plasticity of soil in these calculations was not taken into account. In this calculation model it is possible to model soils in the depth what is necessary and to make layers of soils according to geology -within properties and depth. To make it easier for calculations, there has been developed homogeneous soil layer in total depth of screw pile.
By software "Lira 9.2" the screw pile is examined in four different soils -fine sand, floating loam, sandy loam, hard loam, as well as the behavior of screw pile with one and two capacitive plates. The type of load -compression. There are given two examples with one and two capacitive plates on the screw piles shaft.
The example of calculation of helical screw pile with one capacitive plate
There is a helical screw pile model with one capacitive plate which diameter is 800mm and thickness is 10mm. The depth of plates deposit -2m from the top layer of soil. The soil in which the screw pile is calculated -floating loam (γ=17.5kN/m 3 , φ=15˚), see Table 1 . With the USA "A.B.CHANCE" company method there has been established the capacity of screw pile in such soil -121kN. The concentrated compression load is imposed to this screw pile -F=100kN with the soils deadweight. The calculation process stages -1; 2; 3, see Figure 6 , are gained from "Lira 9.2.", there is shown how soil shear moves during the loading.
In Figure 7 there is shown how soil is deforming along with the screw pile and how far soil is influenced with such a concentrated load, which is added to screw pile.
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Fig. 6. Soils massive shear strain development during the loading process
In Figure 8 there is shown the stresses Nz. Under the capacitive plate the stresses of soil are higher than above the plate.
The example of calculation of screw pile with two capacitive plates
There is created a screw pile model with two capacitive plates. For better comparison of calculation both capacitive plates' diameters and the thickness are accepted 800mm and 10mm respectively. The depth of the first plate deposit -2m deep from the soil's top, the second capacitive plate's distance from the first one -three diameters form plates below -2.4m. The soil in which the screw pile is calculated -floating loam (γ=17.5kN/m 3 , φ=15˚), see Table 1 . With the USA "A.B.CHANCE" company method there has been established the capacity of screw pile in such soil -304kN. The concentrated compression load is added to this screw pile -F=250kN with the soils deadweight.
The calculation process stages -1; 2; 3, see Figure 9 , are gained from program "Lira 9.2.". In this picture there is shown how soil shear moves during the loading. In Figure 10 shown soil stresses Nz. The larger stresses are underneath the capacitive plates. The maximal stresses are under the lowest plate, therefore the least stresses are above the higher placed plate.
Analyzing the picture 10 more carefully, can see that the software "Lira 9.2" every plate assume as separate element and that is according to USA "A.B.CHANCE" company's established methodic of screw pile behaviour and calculation.
The obtained results are logical: in hard soils screw pile deforms less and more uniform and screw pile plate's deformation comparing to all deformations of screw pile is small, but in weaker soils this deformation enlarges [7] . The limited values of screw piles deformations depend of the type of the building, what is established according to project, client or according to LBN 207-01 "Geotechnics. The basics and foundations of piles", annex 4 [2] . The started work with finite element calculation models could be as a basis for further researches.
Conclusions
There have been examined three methods of helical piles capacity. For LBN 214-03 method the incompleteness has been determined: there is no information how to proceed if calculations need to be performed for screw pile with two or more plates, also there no references how screw piles plates must be placed on the handle constructively.
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2) 3) Fig. 9 . Soils massive shear strain development during the loading process
Fig. 10. Soil stresses around helices
There has been analyzed helical screw pile in compression in four different soils with different amount of capacitive plates.
By computer software "Lira 9.2" the finite element model of soil together with screw pile is developed, that helps to get information about screw pile and soil's behaviour in compression. In the same way it is possible to see plates and soils deformations under this load, as well as stresses what appear in soils underneath the plates. As a result, the dependences are gained which show:
• The capacity of helical screw piles influences the size of capacitive plate diameter, but not in all soils at the same matter. After the results, the difference between various soils can be up to 6 times.
• According to geometry identical screw piles in different soils will have different capacity, therefore it is impossible to define the price of screw pile capacity.
• According to results the conclusion can be made that if the depth of the screwed plate is enlarged, capacity enlarges in direct ratio.
• Two screw piles plates amount and diameter can differ, but gives similar capacity. To take for consideration that prime cost of screw piles depends on its total length and amount of capacitive plates, it is important to find the best solution of screw piles from economical as well as rational point of view.
• The developed calculation model in computer software "LIRA 9. 
